In vitro studies were performed to evaluate the activity of cefaclor in comparison with cephalexin against 180 clinical isolates. Broth dilution susceptibility tests showed cefaclor to be 4-to 16-fold more active than cephalexin against Streptococcus pneumoniae, Haemophilus influenzae, and cephalothin-susceptible Enterobacteriaceae. Neither drug was highly active against cephalothinresistant Enterobacteriaceae or methicillin-resistant Staphylococcus aureus. Cefaclor zones with 30-pg disks were generally larger than cephalexin zones, 4 mm larger than cephalothin zones against Enterobacteriaceae, and 6 mm smaller than cephalothin zones against S. aureus. Quantitative kill curves indicated that killing by both cefaclor and cephalexin was slow and often incomplete over a 24-h period. Cefaclor-induced filamentation of gram-negative bacilli was not as extensive as that produced by cephalexin, and some spherule formation did occur. However, cefaclor was significantly more unstable in solution than cephalexin, with a half-life of less than 6 h at 37T. Appropriate dilutions of each drug were then made in distilled water or broth media.
In vitro studies were performed to evaluate the activity of cefaclor in comparison with cephalexin against 180 clinical isolates. Broth dilution susceptibility tests showed cefaclor to be 4-to 16-fold more active than cephalexin against Streptococcus pneumoniae, Haemophilus influenzae, and cephalothin-susceptible Enterobacteriaceae. Neither drug was highly active against cephalothinresistant Enterobacteriaceae or methicillin-resistant Staphylococcus aureus. Cefaclor zones with 30-pg disks were generally larger than cephalexin zones, 4 mm larger than cephalothin zones against Enterobacteriaceae, and 6 mm smaller than cephalothin zones against S. aureus. Quantitative kill curves indicated that killing by both cefaclor and cephalexin was slow and often incomplete over a 24-h period. Cefaclor-induced filamentation of gram-negative bacilli was not as extensive as that produced by cephalexin, and some spherule formation did occur. However, cefaclor was significantly more unstable in solution than cephalexin, with a half-life of less than 6 (Table 2 ). However, cephalexin was more active than cefaclor against S. aureus when MBCs were compared.
The 48 cephalothin-intennediate/resistant Enterobacteriaceae included 5 Klebsiella, 4 Enterobacter, 20 indole-positive Proteus, 7 Escherichia coli, and 12 Citrobacter. Although the percentage of strains inhibited by s 12.5 ,ug of cefaclor and cephalexin per ml was 67 and 44, respectively (Table 1) , only a few strains were killed by either drug in a concentration of <12.5 ,ug/ml ( Table 2 ). The majority (10 of 14) of the strains killed by s 12.5 ,ug of cefaclor per ml and all of the strains killed by _12.5 ,ug of cephalexin per ml were of intermediate susceptibility to cephalothin (Table 3) .
In tests with ampicillin-resistant H. influenzae, MICs ofcefaclor were lower than those of cephalexin; however, MBCs were similar (Table 4 ). Although MBCs of cefaclor tended to be lower than cephalexin in tests with methicillinresistant S. aureus, MBCs of both drugs were relatively high (Table 5) .
The occurrence of discrepancies fourfold or greater between MICs and MBCs of cefaclor varied with the organisms tested. Among the Enterobacteriaceae, discrepancies were observed with 52 of 125 strains (42%, Table 6 ). Results obtained in disk diffusion tests were compared with those obtained in broth dilution tests with cefaclor. As cefaclor MICs increased, sizes of zones of growth inhibition tended to decrease (Fig. 1) . A second analysis based on MBCs revealed a similar trend; i.e., as MBCs increased, zone sizes tended to decrease (Fig.  2) . Applying the same criteria for interpreting disk results with cefaclor as are used with cephalothin, a comparison was made to determine which disk most accurately reflected an organism's susceptibility to cefaclor (Table 8) . Among those organisms determined to be susceptible to cefaclor (MIC <12.5 ,ug/ml), more strains gave zone sizes >18 mm with cefaclor disks than with cephalothin disks. The difference, however, was not significant (chi-square, Yates correction, P > 0.1). Among organisms determined to be resistant to cefaclor (MIC > 12.5 j,g/ml), similar numbers gave zone sizes of c14 mm with either disk. Disagreement between the results ofthe disk diffusion and broth dilution tests (i.e., susceptible in one, resistant in the other) was similar regardless of which disk was used.
Bactericidal activity. Quantitative kill curves were performed with cefaclor and cephalexin to determine the rate and completeness of killing by each drug. Results of tests performed with each drug in a concentration of 10 ,ug/ml are shown in Fig. 3 . Except in tests with S. pneumoniae (Fig. 3E) , killing did not begin with either drug until growth began in the drug-free control tubes, and was usually incomplete at 24 h. The rate of killing of H. influ- enzae by cefaclor and cephalexin was identical (Fig. 3A) . Because of this slow and incomplete killing of relatively susceptible organisms (MBC, 0.4 to 3.1 ,ug/ml), several tests were repeated using 30 ,ug of each drug per ml (Fig.  4) . As with the lower concentration, killing usually proceeded slowly between 2 and 24 h; however, complete killing was achieved in all tests with cefaclor by 24 h. Gram stains were performed on sediments from centrifuged samples removed from tests containing 10 ,ug of each drug per ml after 4 h ofincubation. Cephalexin-treated staphylococci were two to four times larger than control cells, and many daughter cells were incompletely separated. Cefaclor-treated staphylococci were similar in appearance to control cells. Cephalexin-treated gram-negative bacilli showed extensive filamentation; the length of some filaments was equivalent to the length of 100 to 150 control cells. Some filamentation was observed among cefaclor-treated gram-negative bacilli, but the average length of cefaclor-induced filaments was much shorter (20 to 50 cells), and some spherule formation was also observed. C MIC of >12.5 ,Lg/ml. obtained at 24 h might be artifactually high due to regrowth of surviving bacteria. Therefore, the stability ofcefaclor and cephalexin in Mueller-Hinton broth was determined by incubating each drug for 24 h at 37C in air. At various time intervals, portions were removed and the concentration of active drug was determined by bioassay. As shown in Table 9 , cefaclor degraded significantly by 4 h; less than half remained as active drug after 6 h, and virtually all had degraded by 24 h. Although cephalexin also degraded, the rate and extent was not as striking.
DISCUSSION
Results of this study suggest that cefaclor is significantly more active than cephalexin against S. pneumoniae, H. influenzae, and cephalothin-susceptible Enterobacteriaceae. Results of disk diffusion tests suggest that 30-,ug cephalothin disks may be used to determine the susceptibility of a strain to cefaclor, even though cephalothin zones tended to be smaller than cefaclor zones. The percentage of strains resistant to cefaclor in both broth dilution tests and disk diffusion tests was similar regardless of which disk was used. The major difference between results with the two disks was observed in tests with strains susceptible to cefaclor in broth dilution assays. A higher percentage of these strains gave zone sizes of > 18 mm with cefaclor disks than with cephalothin disks; however, this difference was not significant.
Bacterial killing by cefaclor was found to be slow and usually incomplete by 24 h. However, a similar slow rate was observed with cephalexin. The slow bactericidal effect of cephalexin that has been reported previously by Muggleton et al. (5) may be due to the extensive fdamentation produced by this drug over a broad concentration range (3) (4) (5) (6) . Although some fila- 
